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(57) Abstract: 

PROBLEM TO BE SOLVED: To reproduce an image of a 
high quality picture in an image processing method and 
its device executing image processing to digital image 
data obtained by a digital camera. 
SOLUTION: With respect to an image expressed by 
digital image data S obtained by the digital camera 1 , a 
density converting condition is first decided, the 
condition of gradation conversion with respect to the 
image is next obtained based on the density converting 
condition, and the digital image is converted based on 
the density converting and/or the gradation converting 
condition to obtain processed image data. 
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CLAIMS 

[Claim(s)] 

[Claim 1] It is the image-processing method which performs an image processing to the digital 
image data acquired with the digital camera, and creates a reproduction picture, and 
concentration conversion conditions are first determined to the picture expressed by the 
aforementioned digital image data, subsequently The image-processing method characterized by 
determining the gray-scale-conversion conditions over the picture expressed by the 
aforementioned digital image data based on the aforementioned concentration conversion 
conditions, correcting the aforementioned digital image data based on the aforementioned 
concentration conversion conditions and/or gray-scale-conversion conditions, and creating the 
aforementioned reproduction picture. 

[Claim 2] It is the image-processing method which performs an image processing to the digital 
image data acquired with the digital camera, and creates a reproduction picture. While 
determining the concentration conversion conditions of dividing the aforementioned digital image 
data into concentration component data and color component data, and changing the 
concentration of the aforementioned concentration component data The gray-scale-conversion 
conditions which change the gradation of the aforementioned digital image data based on these 
concentration conversion conditions are determined. The image-processing method 
characterized by creating the image data for acquiring the aforementioned reproduction picture 
by correcting the aforementioned concentration component data according to the 
aforementioned concentration conversion conditions and gray-scale-conversion conditions, and 
compounding the concentration component data and the aforementioned color component data 
which were corrected. 

[Claim 3] The aforementioned concentration conversion conditions are the image-processing 
method according to claim 1 or 2 which is what is determined based on the feature value of the 
picture expressed by the aforementioned digital image data. 

[Claim 4] The feature value of the aforementioned picture is the image-processing method 
according to claim 3 which is the average of the concentration of the aforementioned digital 
image data. 

[Claim 5] The aforementioned feature value is the image-processing method according to claim 3 
which is the weighting average based on the weighting factor determined by the color in each 
pixel of the aforementioned digital image data. 

[Claim 6] The aforementioned gray-scale-conversion conditions are the image-processing 
method according to claim 1 or 2 determined that it will perform high-contrast-izing and 
bearish-izing of the picture expressed by the aforementioned digital image data on the basis of 
the value defined beforehand. 

[Claim 7] The aforementioned concentration conversion "conditions are the image-processing 
method according to claim 1 or 2 determined by the directions from the outside based on this 
display image when the picture expressed by the aforementioned digital image data is displayed 
on a display means. 

[Claim 8] The aforementioned gray-scale-conversion conditions are the image-processing 
method according to claim 1 or 2 determined that it will become the concentration which 



approximated the brightest portion of a reproduction picture to white or white. 

[Claim 9] The image-processing method according to claim 1 or 2 of preparing a lower limit in 

the aforementioned gray-scale-conversion conditions. 

[Claim 10] The image processing system which performs an image processing to the digital image 
data which are characterized by providing the following, and which were acquired with the digital 
camera, and creates a reproduction picture. A concentration conversion condition determination 
means to determine concentration conversion conditions to the picture expressed by the 
aforementioned digital image data. A gray-scale-conversion condition determination means to 
determine the .gray-scale-conversion conditions over the picture expressed by the 
aforementioned digital image data based on the aforementioned concentration conversion 
conditions. An image data conversion means to correct the aforementioned digital image data 
based on the aforementioned concentration conversion conditions and/or gray-scale-conversion 
conditions, and to create the aforementioned reproduction picture. 

[Claim 11] The image processing system characterized by providing the following. The data 
division means which is the image processing system which performs an image processing to the 
digital image data acquired with the digital camera, and creates a reproduction picture, and 
divides the aforementioned digital image data into concentration component data and color 
component data. A concentration conversion condition determination means to determine the 
concentration conversion conditions of changing the concentration of the aforementioned 
concentration component data. A gray-scale-conversion condition determination means to 
determine the gray-scale-conversion conditions which change the gradation of the 
aforementioned digital image data based on the aforementioned concentration conversion 
conditions. A merge means. to compound a data-conversion means to correct the 
aforementioned concentration component data according to the aforementioned concentration 
conversion conditions and gray-scale-conversion conditions, and the concentration component 
data and the aforementioned color component data this corrected. 

[Claim 12] The aforementioned concentration conversion condition determination means is an 
image processing system according to claim 10 or 11 which is what determines the 
aforementioned concentration conversion conditions based on the feature value of the picture 
expressed by the aforementioned digital image data. 

[Claim 13] The feature value of the aforementioned picture is an image processing system 
according to claim 12 which is the average of the concentration of the aforementioned digital . 
image data. 

[Claim 14] The aforementioned feature value is an image processing system according to claim 
12 which is the weighting average based on the weighting factor determined by the color in each 
pixel of the aforementioned digital image data. 

[Claim 1 5] The aforementioned gray-scale-conversion conditions are an image processing 
system according to claim 10 or 11 determined that it will perform high-cpntrast-izing and 
bearish-izing of the picture expressed by the aforementioned digital image data on the basis of 
the value defined beforehand. 

[Claim 16] The aforementioned concentration conversion condition determination means is an 
image processing system according to claim 10 or 11 determined with the directions from the 
outside based on this display image when the picture expressed by the aforementioned digital 
image data in the aforementioned concentration conversion conditions is displayed on a display 
means. 

[Claim 17] The aforementioned gray-scale-conversion condition determination means is an 
image processing system according to claim 10 or 1 1 which determines that the aforementioned 
gray-scale-conversion conditions will become the concentration which approximated the 
brightest portion of a reproduction picture to white or white. 

[Claim 18] The aforementioned gray-scale-conversion condition determination means is an 
image processing system according to claim 10 or 11 which prepares a lower limit in the 
aforementioned gray-scale-conversion conditions. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image-processing 
method and equipment which perform an image processing to the digital image data obtained by 
the digital electronic still camera (henceforth a digital camera). 
[0002] 

[Description of the Prior Art] In a digital camera, it can record on record media, such as an 
internal memory in which the picture acquired by image pck-up was prepared inside the digital 
camera as digital image data (it is a value corresponding to photographic subject brightness, and 
white is 255 and black is usually 0), and an IC card, and a photography picture can be outputted 
to a printer or a monitor based on the recorded digital image data. When printing the picture 
acquired with the digital camera, having the same high-definition quality of image as the 
photograph printed from the negative film is expected. 

[0003] For this reason, a digital camera has an automatic white balance (AWB) function arid an 
auto exposure control (AE) function, and a further has an image-processing function. The 
technique controlled so that two color-difference signals calculated from the average of the 
picturized chrominance signal as an AWB function are set to 0 is indicated by JP,60-20993,A, 
JP,3-198484,A, etc. as a thing for video cameras. Moreover, the technique of controlling 
exposure is indicated by JP,7-75006,A by comparing the average of the luminance signal of all 
the picturized area with the average of the luminance signal of the selected area as an AE 
function. 

[0004] On the other hand, a color subject-copy image is read, it changes into digital image data 
from the former, the picture feature values, such as the maximum criteria concentration, 
minimal-basis semi- concentration, and a histogram, are calculated from this digital image data, 
and the method of correcting digital image data so that it may become proper gradation, 
concentration; and a color is learned based on this feature value (for example, refer to JP,56- 
87044.A). Moreover, the translation table (LUT) for reproducing a subject-copy image faithfully is 
created from the concentration signal of the digital image data obtained by carrying out the 
press can of the color subject-copy image, the digital image data obtained by this scan are 
changed by this LUT, and the method of correcting digital image data is also proposed (for 
example, refer to JP,6-152962,A). 

[0005] Furthermore, a negative film picture is changed into digital image data, and the method of 
creating a digital print is also proposed (for example, refer to JP,60-14570,A). This method 
carries out the press can of the negative film, and the rough image data showing optical intensity 
is created. Logarithmic transformation of this rough image data is carried out, and concentration 
data are obtained, this concentration data by the 1 st LUT A proper color, It changes into image 
data from which concentration is obtained, and while changing this changed image data into 
positive image data by the 2nd LUT, it modifies in consideration of the property of the 
reproducing unit which copies image data, and copy material (sensitive material), a negative film 
picture ■ — photography — extreme overexposure and exposure — except for the case, an 
undershirt, all the photographic subjects are recorded as a picture Therefore, the digital print 



from a negative film picture can use a negative film picture for picture reappearance at full or 

arbitration. 

[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, to an AWB function, AE 
function, and the digital image data that have an image-processing function further and were 
acquired by this, since the image processing has already been performed as mentioned above, a 
digital camera can be inputted into reproducing units, such as a printer, as it is, and can 
reproduce a picture. However, for a certain reason, neither the AWB function nor AE function 
was always able to acquire the print picture of fixed quality in the reproducing unit which outputs 
the picture of various kinds of digital cameras, when a performance did not change with models 
of digital camera or the function was not added. 

[0007] To this, as indicated by above-mentioned JP.6-1 52962.A etc., it is possible to correct 
digital image data, for example. However, the digital image data acquired with the digital camera 
There is no guarantee of being picturized on proper conditions, further There are many noises in 
the shadow picture section, since image information is coarse, like the above-mentioned 
conventional technique Even if it applied the method of correcting the digital image data obtained 
by reading the subject-copy image or negative fiim photoed as a printing manuscript as it was, 
the high-definition picture was unreproducible. 

[0008] For this reason, the histogram of the digital image data acquired with the digital camera is 
created. While calculating the minimum value, the maximum (namely, the shadow point in a 
picture, a highlighting point), and the median value of this histogram arid calculating gray balance 
from the minimum value and maximum The method which calculates a gamma curve from the 
minimum value and a median value, and changed digital image data It asks for an effective pixel 
from the luminosity for every pixel of digital image data and tint which were acquired with the 
digital camera. (For example, refer to JP.9-121361.A) The highlighting point and shadow point in 
a picture are set up from the accumulation histogram of the average concentration value of an 
effective pixel, and the method (for example, refer to JP,9-238257,A) it was made to output to 
record media, such as CRT and CD-ROM, is proposed. 

[0009] However, these methods correct the gradation and color of the whole digital image data 
with the highlighting point and shadow point of a picture, and it is the requisite that, as for digital 
image data, the main picture section has the proper value by proper exposure. There are also 
many in which image data was formed in the actual digital camera of the exposure of 
overexposure, an exposure undershirt, a stroboscope modulated light mistake, etc. which is not 
proper, and concentration correction of an output picture is very important. 

[0010] this invention is automatic in the concentration of the digital image data which were made 
in view of the above-mentioned situation^ and were acquired with the digital camera. It corrects 
in hand control and aims at offering the image-processing method and equipment which make it 
possible to acquire a quality picture. Other purposes of this invention are automatic in 
concentration also from the image data of the digital camera with which the exposure at the time 
of photography differs, and the digital image data whose main picture secticpn is riot a proper 
value. It is in offering the image-processing method and equipment which make it possible to 
correct in hand control and to acquire a quality picture. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image- 
processing method concerning this invention It is the image-processing method which performs 
an image processing to the digital image data acquired with the digital camera, and creates a 
reproduction picture, and concentration conversion conditions are first determined to the picture 
expressed by the aforementioned digital image data, subsequently It is characterized by 
determining the gray-scale-conversion conditions over the picture expressed by the 
aforementioned digital image data based on the aforementioned concentration conversion 
conditions, correcting the aforementioned digital image data based on the aforementioned 
concentration conversion conditions and/or gray-scale-conversion conditions, and creating the 
aforementioned reproduction picture. 

[0012] Moreover, the image-processing method concerning this invention is the image- 



processing method which performs an image processing to the digital image data acquired with 
the digital camera, and creates a reproduction picture. While determining the concentration 
conversion conditions of dividing the aforementioned digital image data into concentration 
component data and color component data, and changing the concentration of the 
aforementioned concentration component data The gray-scale-conversion conditions which 
change the gradation of the aforementioned digital image data based on these concentration 
conversion conditions are determined. It is characterized. by creating the image data for acquiring 
the aforementioned reproduction picture by correcting the aforementioned concentration 
component data according to the aforementioned concentration conversion conditions and gray- 
scale-conversion conditions, and compounding the concentration component data and the 
aforementioned color component data which were corrected. 

[0013] As for the aforementioned concentration conversion conditions, it is desirable that it is 
what is determined based on the feature value of the picture expressed by the aforementioned 
digital image data. Moreover, as for the feature value of the aforementioned picture, it is 
desirable that it is the weighting average based on the weighting factor determined by the color 
in each pixel of the average of the concentration of the aforementioned digital image data or the 
aforementioned digital image data. 

[0014] Moreover, as for the aforementioned gray-scale-conversion conditions, it is desirable that 
performing high-contrast-izing and bearish-izing of the picture expressed by the aforementioned 
digital image data on the basis of the value defined beforehand is determined. When the 
aforementioned concentration conversion conditions display the picture expressed by the 
aforementioned digital image data on a display means, they may be determined by the directions 
from the outside based on this display image. 

[0015] Moreover, as for the aforementioned gray-scale-conversion conditions, it is desirable that 
becoming the concentration which approximated the brightest portion of a reproduction picture 
to white or white is determined. Moreover, on the aforementioned gray-scale-conversion 
conditions, it is desirable to prepare a lower. limit 

[0016] As opposed to the picture which the image processing system concerning this invention 
is an image processing system which performs ah image processing to the digital image data 
acquired with the digital camera, and creates a reproduction picture, and is expressed by the 
aforementioned digital image data on the other hand A concentration conversion condition 
determination means to determine concentration conversion conditions, and a gray-scale- 
conversion condition determination means to determine the gray-scale-conversion conditions 
over the picture expressed by the aforementioned digital image data based on the 
aforementioned concentration conversion conditions, It is characterized by correcting the 
aforementioned digital image data based on the aforementioned concentration conversion 
conditions and/or gray-scale-conversion conditions, and having an image data conversion means 
to create the aforementioned reproduction picture. 

[0017] Moreover, the image processing system concerning this invention is an image processing 
system which performs an image processing to the digital image data acquired with the digital 
camera, and creates a reproduction picture. The data division means which divides the 
aforementioned digital image data into concentration component data and color component data, 
A concentration conversion condition determination means to determine the concentration 
conversion conditions of changing the concentration of the aforementioned concentration 
component data, A gray-scale-conversion condition determination means to determine the gray- 
scale-conversion conditions which change the gradation of the aforementioned digital image data 
. based on the aforementioned concentration conversion conditions, It is characterized by having 
a merge means to compound a data-conversion means to correct the aforementioned 
concentration component data according to the aforementioned concentration conversion 
conditions and gray-scale-conversion conditions, and the concentration component data and the 
aforementioned color component data this corrected. 

[0018] Moreover, as for the aforementioned concentration conversion condition determination 
means, it is desirable that it is what determines the aforementioned concentration conversion 
conditions based on the feature value of the picture expressed by the aforementioned digital 



image data. As for the feature value of the aforementioned picture, it is desirable that it is the 
weighting average based on the weighting factor determined by the color in each pixel of the 
average of the concentration of the aforementioned digital image data or the aforementioned 
digital image data. 

[0019] Moreover, as for the aforementioned gray-scale-conversion conditions, it is desirable that 
performing high-contrast-izing and bearish-izing of the picture expressed by the aforementioned 
digital image data on the basis of the value defined beforehand is determined. When the 
aforementioned concentration conversion condition determination means displays the picture 
expressed by the aforementioned digital image data in the aforementioned concentration . 
conversion conditions on a display means, the directions from the outside based on this display 
image may determine it 

[0020] Moreover, as for the aforementioned gray-scale-conversion condition determination 
means, it is desirable that it is what determines that the aforementioned gray-scale-conversion 
conditions will become the concentration which approximated the brightest portion of a 
reproduction picture to white or white. Furthermore, as for the aforementioned gray-scale- 
conversion condition determination means, it is desirable that it is what can prepare a lower limit 
in the aforementioned gray-scale-conversion conditions. 

[0021] It is the value by which the concentration and the color of digital image data are 
characterized as a "feature value" in this invention. The average of digital image data, the 
weighting average based on the weighting factor determined by the color in each pixel of digital 
image data, The average or the weighting average of rough image data which thinned out the 
pixel from digital image data, The average calculated when the high saturation section made a 
weighting factor small in the color coordinate created from RGB each chrominance signal of 
digital image data, The average calculated by making a weighting factor small, so that the 
distance from the zero and color temperature locus (refer to drawing 2 ) on a color coordinate is 
large, Various values, such as the average of the picture portion equivalent to the skin of the 
average in consideration of lightness/the average which changed the weighting factor according 
to the photographic subject or the scene, and the person who is a main photographic subject, 
especially a face, are employable. 

[0022] Moreover, "the central value representing the main picture section" means the values 
(image data, concentration value, etc.) which presumed the main picture section directly, . 
indirectly, or statistically with the above-mentioned feature value. Moreover, supposing "They 
are criteria about central value" has the intention of making it not influence the value of the 
central value changed by the relation between correction image data and digital image data. 
Moreover, in this invention, it is a possible value and data that "concentration" of concentration 
conversion conditions or digital image data controls the thickness of a reproduction picture. For 
example, since R, G, and B image data can also control the thickness of a reproduction picture 
by carrying out the same control three colors, in such a case, R, G, and B image data are also 
contained. Moreover, 3 color averages calculated with the weighted-mean value of R, G, and B 
image data and the value equivalent to brightness, lightness, or them also correspond. 
[0023] The more concrete composition of the image-processing method and equipment 
concerning this invention is as fojlows. 

(1) It is the image-processing method of performing an image processing to the digital image data 
acquired with the digital camera, and obtaining processed image data. The feature value by which 
the picture expressed by the aforementioned digital image data is characterized is calculated. 
The adjusted value for correcting the concentration/color of the output picture expressed by 
the aforementioned digital image data based on this feature value is calculated. It asks for the 
relation of the correction image data and the aforementioned digital image data which are 
obtained by correcting the aforementioned digital image data based on this adjusted value. When 
the aforementioned digital image data are changed based on this relation and the aforementioned 
correction image data is obtained When the concentration of the output picture expressed by 
this correction image data becomes large, the data by the side of the highlight of the 
aforementioned correction image data are made to high-contrast-ize. So that the data by the 
side of the highlight of the aforementioned correction image data may be made to turn bearish, 



when the concentration of the aforementioned output picture becomes small The image- 
processing method characterized by obtaining the translation. table which corrects the 
aforementioned relation and expresses the corrected relation between the aforementioned 
correction image data and the aforementioned digital image data, changing the aforementioned 
digital image data based on this translation table, and obtaining the. aforementioned processed 
image data. 

[0024] (2) It is the image processing system which performs an image processing to the digital 
image data acquired with the digital camera, and obtains processed image data. A feature value 
operation means to calculate the feature value by which the picture expressed by the 
aforementioned digital image data is characterized, An adjusted value operation means to 
calculate the adjusted value for correcting the concentration/color of the output picture 
expressed by the aforementioned digital image data based on the aforementioned feature value, 
It asks for the relation of the correction image data and the aforementioned digital image data 
which are obtained by correcting the aforementioned digital image data based on the 
aforementioned adjusted value. When the aforementioned digital image data are changed based 
on this relation and the aforementioned correction image data is obtained When the 
concentration of the output picture expressed by this correction image data, becomes large, the 
data by the side of the highlight of the aforementioned correction image data are made to high- 
contrast-ize. So that the data by the side of the highlight of the aforementioned correction 
image data may be made to turn bearish, when the concentration of the aforementioned output 
picture becomes small A translation table creation means to obtain the translation table which 
corrects the aforementioned relation and expresses the corrected relation between the 
aforementioned correction image data and the aforementioned digital image data, The image 
processing system characterized by having a correction means to change the aforementioned 
digital image data based on this translation table, and to obtain the aforementioned processed 
image data. 

[0025] In the above-mentioned image-processing method and equipment, it is desirable to 
modify the aforementioned processed image data based on the reproduction desired value of the 
regenerative apparatus which reproduces this processed image data. Here, if it is the thing of the 
value for the reference value in the digital image data "which corrects processed image data 
based on the reproduction desired value of a regenerative apparatus" enabling it to reprpduce 
proper in a regenerative apparatus, for example, each signal value of RGB of a reference value is 
(when it is 8 (255,255,255) bits), it will say correcting so that reproduction desired value may 
serve as white and a reference value may serve as white. 

[0026] According to the image^processing method and equipment concerning this invention, the 
adjusted value which corrects the concentration/color of the output picture expressed by digital 
image data from the feature value of the digital image data acquired with the digital camera is 
calculated automatically, or the aforementioned adjusted value is given from the outside. Based 
on this, the exposure excess and deficiency in a digital camera can be amended so that the 
concentration/color of a reproduction picture may become the optimal, and digital image data 
can be changed so that the main picture section can reproduce a picture by fixed picture 
concentration and desirable gradation correction. 

[0027] Conventionally, when digital image data were changed so that the concentration of an 
output picture may become thin by the above-mentioned relation, the data by the side of the 
highlight of an output picture were saturated in maximum, and it was not able to reappear [ a 
picture was able to fly and ]. Moreover, while the highlight side had been a bearish property at 
the same time a photographic subject's white is not reproduced by white, when digital image data 
are changed so that the concentration of an output picture may become deep, concentration 
went up, and it had become an unnatural output picture. For this reason, it sets to the image- 
processing method and equipment concerning this invention. When the concentration of the 
output picture expressed by the correction image data obtained by changing digital image data 
based on an above-mentioned relation becomes large When the data by the side of the highlight 
of correction image data are made to high-contrast-ize and the concentration of an output 
picture becomes small conversely, the above-mentioned relation is corrected so that the data by 



the side of the highlight of correction image data may be made to turn bearish, and a translation 
table is obtained. 

[0028] Therefore, the processed image data obtained by changing digital image data by this 
translation table can reproduce white in white, even if concentration becomes deep, without the 
picture by the side of a highlight flying even if concentration becomes thin. Consequently; a 
high-definition reproduction picture can be acquired by reproducing this processed image data, in 
addition/to which concentration becomes thin here — it says that the concentration of the 
whole picture is changed as becoming deep 

[0029] Moreover, by correcting the gradation by the side of a highlight to an overexposure 
picture and an exposure undershirt picture, respectively, so that it may become proper, the 
exposure latitude of a digital camera can be extended and, thereby, a failure picture can be 
decreased. Moreover, by thinning put the pixel of digital image data or calculating the average or 
the weighting average which is the feature value from the rough image data which compounded 
and created two or more pixels, the operation time for calculating the feature value can be 
shortened, and, thereby, an image processing can be performed at high speed. 
[0030] furthermore — without the concentration of the picture near the main picture section is 
changed by performing high-contrastHzing or beafishHzation on the basis of the value equivalent 
to the main picture section in the picture expressed by digital image data — the highlight section 
of . processed image data — high-contrastHzing — and it turns bearish In addition, as a result of 
making concentration of the main picture section regularity-in this case, the gradation of the 
background image mainly excluding [ high-contrastHzing / bearish-izing ] the main picture 
section will be changed. 
[0031] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
in detail based on the suitable example shown in an attached drawing. 

[0032] Drawin g 1 is the block diagram showing the outline composition of the image processing 
system concerning the 1st example of this invention, this example realizes the method of 
changing the aforementioned digital image data and obtaining processed image data, based on 
the translation table showing the relation between the above-mentioned digital image data and 
correction image data. The image processing system 2 shown in drawin g 1 is for performing an 
image processing to the digital image data S acquired with the digital camera 1 . A digital camera 
1 records the digital image data S acquired by photoing a photographic subject on record- 
medium 1 A. 

[0033] An image processing system 2 so that it may mention later with the input means 4 for. 
reading the digital image data S from record-medium 1 A An average operation means 5 to 
calculate the average M of the digital image data S, and an output desired value determination 
means 6 to determine the output desired value AIM of processed image data S\ An adjusted 
value operation means 7 to calculate the adjusted value C for correcting the digital image data S 
based on the output desired value AIM determined in the average M calculated by the above- 
mentioned average operation means 5, and the output desired value determination means 6, The 
1st translation table creation means 8 which creates the 1st translation table (LUT1) for 
changing the digital image data S based on the adjusted value C calculated in this adjusted value 
operation means 7, The 2nd translation table creation means 9 which corrects this 1st above- 
mentioned translation table (LUT1), and obtains the 2nd translation table (LUT2), It consists of a 
correction means 10 to change the digital image data S by the 2nd above-mentioned translation 
table (LUT2), and to obtain processed image data S\ and a picture output means 3 for outputting 
above-mentioned processed image data S* to a printer etc. 

[0034] The above-mentioned average operation means 5 is analyzed by the method which 
defined beforehand the RGB picture signal corresponding to each pixel of the digital image data 
S, and the average M of the RGB picture signal chosen based on this analysis result is 
calculated. This average M also contains the central value which represents the main picture 
section as shown below. More specifically, as shown in drawin g 2 , the color coordinate centering 
on r-g and g-b is set up, and the pixel of the position near the zero in this color coordinate 
enlarges weighting, namely, the weighting factor by which Field A, the field B of the outside, and 



the pixel that sets up the outside field C further and is located in each field near the zero are 
multiplied since it is low saturation inrthe color coordinate shown in drawin g 2 so that it is close 
to a zero — the order from Field A — -1.0 and 0. — it sets up with 5 and 0 and the weighting 
average M of the RGB picture signal to which the multiplication of this weighting factor. was. 
carried out is calculated Since as big weighting as the signal of low saturation is made, by this, 
the calculated weighting average M expresses the feature of a picture notably. 
[0035] In addition, the operation of the weighting average M in this example is not limited to this, 
may set up a weighting factor in b^r, the color coordinate of r-g or b-r, and the color coordinate 
of g-b, may divide a RGB picture . signal into a saturation signal and a hue signal, and may set up 
a color coordinate with a saturation signal and a hue signal. Moreover, it is good also as a 
weighting factor which is proportional to distance from color temperature tracing (refer to 
drawing 2 ) of the request which set up the above-mentioned weighting factor on the zero of a 
color coordinate, or the color coordinate. Furthermore, you may make it a weighting factor 
become small in consideration of the lightness of a RGB picture signal, so that lightness is large. 
[0036] Moreover, according to a photographic subject or a scene, you may change a weighting 
factor. For example, since he does not want to set on the scene of the setting sun etc, and to 
correct in many cases about the portion of the setting sun in a picture, it sets up so that a 
weighting factor may be made small . about the portion of the setting sun. Furthermore, you may 
make it calculate the average of only the picture portion equivalent to the skin of the person 
who is a main photographic subject, especially a face, and may make it calculate separately the 
average which controls a color further, and the average which controls concentration, 
respectively. In addition, as the extraction method of a face field, known various technique, such 
as the beige method of detection indicated by JP,52-156624,A, a method of detecting a face 
field from the cluster picture of the similar color indicated by JP,4-346332,A, and a method of 
detecting a face field from the configuration indicated by JP,8-122944,A, can be used, for 
example. Moreover, you may make it calculate Average M, without multiplying by the weighting 
factor. 

[0037] Moreover, the picture section which removes the background-image section and remains 
is made into the main picture section, and you may make it calculate the average of the image 
data of the main picture section. Under the present circumstances, the neutral color picture field 
more than the fixed area in the highlight picture section and the shadow picture section can 
raise judgment precision a background-image field, then by. adding conditions, like it is good and 
the difference between pixel values is still smaller. 

[0038] Furthermore, the weighting average of two. or more picture feature values by which a 
picture is characterized may be used, and this is contained in the operation for calculating the 
average of this invention. For example, as shown in drawin g 3 , the picture expressed by digital 
image data is divided into two or more fields, and the average (mearu and j are the position of a 
field) of each division field is calculated. Here, if a weighting factor is set to kj, it will become 
average M=sigma (kj-meanj). A weighting factor kj can determine statistically the amount of 
image data corrections for obtaining a desirable output value by the multiple regression analysis 
by making a performance index and the picture feature value into an explanation function. The 
acquired average is a value which presumes main picture section concentration. For example, 
what is necessary is just to output the difference of estimate and 128 as an adjusted value C, 
when outputting the value 255 (in the case of 8 bits) of digital image data with white (when 
setting main picture section concentration to 0,7). 

[0039] In addition, you may be the value which is not limited to the above-mentioned average M 
as a feature value, and is acquired from a histogram, an accumulation histogram, etc. 
[0040] Moreover, the pixel of the digital image data S is thinned out at a fixed interval, it asks for 
rough image data, and you may make it calculate the average M about this rough image data. 
Thus, by calculating Average M from rough image data, the pixel which has several 1 million can 
usually be decreased in a-1 00,000 number from tens of thousands, and the operation time can 
be shortened sharply. In addition, it is good also considering this as rough image data, and you 
may make it raise the precision of the average further as rough image data in this case using the 
rough image data obtained by thinning out this and a pixel in quest of the average of a pixel value 



[ two or more (for example, 5x5) ]. 

[0041] Furthermore, you may calculate Average M as an opposite numeric valub. In this case, 
after it may carry out logarithmic transformation after calculating the average of the digital image 
data S, and carrying out logarithmic transformation of the digital image data S, you may make it 
calculate Average M. Moreover, when calculating Average M by rough image data, after carrying 
out logarithmic transformation after creating rough image data and carrying out logarithmic 
transformation of the digital image data S, you may make it create rough image data. In this case, 
an operation will be performed also for the digital image data S and the output desired value AIM 
as an opposite numeric value. Thus, by calculating Average M as an opposite numeric value, it 
becomes what has the linear property that data do not have a concentration dependency, and 
the operation at the time of correction will become easy so that it may mention later. 
[0042] As output desired value AIM determined in the output desired value determination means 
6, you may be the constant value defined beforehand. In this case, what is necessary is just to 
set it as 0.70 like 128 in the case of an anti-logarithm value, when Average M is an opposite 
numeric value. Moreover, in the above-mentioned average operation means 5, when the 
weighting average M is calculated, it is good also considering the output desired value AIM as the 
average of a RGB picture signal. Furthermore, you may make it change the output desired value 
AIM according to a . photographic subject or a scene! For example, if the output desired value 
AIM is set up with reference to the RGB picture signal of the pixel which was not chosen when 
there are very few pixels chosen for the average operation, as compared with other scenes, a 
color can apply the setting sun, a flower, green, etc. to the scene which was greatly far apart. 
Moreover, you may change the output desired value AIM by whether it is the value with which 
the average M calculated in the average operation means 5 is equivalent to a person's face, or it 
is a gray. 

[0043] The adjusted value operation means 7 calculates the adjusted value C which is in 
agreement with the output desired value AIM which determined the average M calculated in the 
average operation means 5 in the output desired value determination means 6. That is, when 
both the average M and the output desired value AIM are opposite numeric values, an adjusted 
value C is calculated by the adjusted value C= average M-output desired value AIM, and when 
both the average M and the output desired value AIM are anti-logarithm values, an adjusted 
value is calculated by adjusted value C= average M / output desired value AIM. Moreover, the 
adjusted value C= average M - (output desired value AIM-K) 

You may make it adjusted value C=Kx average M / output desired value AIM, however K 
calculate an adjusted value C by the constant or variable in consideration of desirability. 
[0044] First, the 1st translation table creation means 8 corrects the digital image data S by the 
adjusted value C, and obtains correction imag;e data. Here, since the digital image data S consist 
of a picture signal of RGB and an adjusted value is also determined as each RGB, although 
correction image data also consists of a picture signal of RGB, since it is simple, it will be made 
to represent with the digital image data S, an adjusted value C, and correction image data, and 
will explain. In addition, the time of adjusted value R=G=B is possible for correction of the 
concentration of a reproduction picture, and correction of a color is the case where the adjusted 
value of at least 1 color is parenchyma 0. 

[0045] In the 1st translation table creation means 8, after obtaining correction image data, the 
1st translation table (LUT1) showing the correspondence relation between the digital image data 
S and correction image data is created. An example of this 1st translation table (LUT1) is shown 
in drawin g 4 . In addition, the 1st translation table (LUT1) changes the digital image data S of an 
anti-logarithm value into the correction image data of an anti-logarithm value. Although two 
steps of conditions A and B which make thin two steps of conditions D and E which make deep 
concentration of the criteria conditions C which make the digital image data S correction image 
data as it is, and the digital image data S, and concentration of the digital image data S are 
shown in drawing 4 , one conversion condition which shows the relation between the digital 
image data S and correction image data based on an adjusted value C is determined in fact. 
[0046] Here, the conversion conditions D and E are conditions for correcting the digital image 
data S obtained by taking a photograph by exaggerated exposure, and the conversion conditions 



A and B are conditions for correcting the digital image data S obtained by taking a photograph 
for example, in a backlight scene. In addition, in this example, the digital image data S are 8 bits, 
and set the highest value of a pixel value to 255. 

[0047] The 2nd translation table creation means 9 creates the 2nd translation table (LUT2) for 
correcting the 1st translation table (LUT1) created in the .1st translation table creation means 8, 
and changing the digital image data S into processed correction image data S\ For example, 
since correction image data is changed into a big value (concentration is thin) like the conversion 
conditions A and B of drawing 4 in the case of the conditions which make concentration of the 
digital image data S thin, even if a. pixel value is 255 or less digital image data S, since correction 
image data is saturated with the pixel value 255, a picture cannot become white and cannot 
reproduce it. 

[0048] Therefore, as shown in. drawing 5 ,/the digital image data 255 can be made in agreement ..' 
[ all or a part of highlight picture section of correction image data ] with the processed image 
data 255 alignment or by making it turn bearish nonlinear. That is, conversion conditions are 
amended so that the digital image data S may be compressed: Thus, the picture section 
saturated in correction image data can be reproduced in processed correction image data S' by 
making the highlight picture section turn bearish. In addition, although it is necessary to make it 
turn bearish more so that it may become a big value as processed correction image data S* and 
the digital image data S are corrected, you may be made to make the grade of bearish-izing 
small, so that limiting value is prepared in the bearish-ization or it changes into the big value as 
processed correction image data S\ 

[0049] Since correction image data is changed into a small value (concentration is deep) in the 
case of the conditions which, on the other hand, make concentration of the digital image data S 
deep like the conversion conditions D and E of drawin g 4 , the picture of the pixel value 255 
neighborhood in the digital image data S will become a value smaller than it, and it will become 
impossible to reproduce white as white. Moreover, in the case of the digital camera which has 
the function to make the highlight picture section turn bearish a little, and to process the digital 
image data S, when concentration is made deep, it will reappear still in the state in the state 
where it turned bearish in the picture by the side of high concentration from the highlight picture 
section, and the picture expressed by correction image data as a result will become unnatural In 
order to prevent this, conversion conditions are amended so that alignment or nonlinearity may 
be made to high-contrast-ize all or a part of highlight picture section of correction image data as 
shown in the dashed line of drawing 6 , namely, so that the digital image data S may be 
elongated. 

[0050] Thus, in the picture acquired by reproducing processed image data S', white is 
reproducible as white by making the highlight picture section high-contrast-ize. Moreover, by 
making the highlight section high-contrast-ize, even if concentration correction is the difficult 
exaggerated picture, it is conventionally reproducible as a suitable picture. In addition, although it 
is necessary to make it high-contrast-ize more so that it may become a value small as 
processed image data S' and the digital image data S are corrected, you may be made to make 
the grade of high-contrast-izing small, so that limiting value is prepared in the high-contrast- 
ization or it changes into a value small as processed image data S'. 

[0051] In the above-mentioned explanation, although the 1st translation table creation means 8 
and the 2nd translation table creation means 9 are divided into the separate means, it is not 
necessary to divide them at all, and they may be created in the same translation table creation 
means. It is the 2nd translation table which is used by this image processing, and the 1st 
translation table is used in order to ask for the 2nd translation table. By this invention, after 
determining concentration conversion conditions, in order to define gray-scale-conversion 
conditions, explanation divides for convenience and it explains. You may make it search for the 
grade of correction of the 1st translation table (LUT1) of the above according to one or more 
basic gray-scale-conversion curves defined beforehand. Moreover, you may make it search for 
the grade of correction according to an operation using the function approximated to the gray- 
scale-conversion curve. Moreover, in order to make an operation simple, you may make it 
correct in alignment as shown in drawin g 7 . Furthermore, you may make it change the grade of 



correction according to a scene or characteristic quantity. Moreover, you may make it prepare 
separately the table which changes the concentration of the digital image data S, and the table 
which changes gradation as the 2nd translation table (LUT2). Moreover, after dividing the digital 
image data S into concentration component data and color component data and correcting 
concentration component data by the 2nd translation table (LUT2), you may make it compound 
correction concentration component data and color component data. 
[0052] Moreover, even if the point (henceforth a break point) of amending the conversion 
conditions in the 1st translation table (LUT1) is the value defined beforehand, it may be 
beforehand. defined according to the inclination of conversion conditions, and according to the 
situation of a camera kind, a photographic subject scene, and a picture etc., you may change it 
suitably. Moreover, it is hot necessary to make the point of the pixel value . 255 of the digital 
image data S, and the point of the pixel value 255 of processed image data S' not necessarily 
agree in the 2nd translation tabie (LUT2) for example, and you may be 0.3% and 1.0% of point, and 
99.0% in an accumulation histogram, and 99.7% of point from the maximum in the histogram of the 
digital image data S. 

[0053] The correction means 10 changes the digital image data S by the 2nd translation table 
(LUT2) created in the 2nd translation table creation means 9^ and obtains processed image data 
S\ Thus, while being able to make proper concentration of the picture acquired by reproducing 
processed image data S' by changing the digital image data S by the 2nd translation table 
(LUT2), the reproduction picture which does not have disappearance or the unnaturalness of a 
picture in the highlight section can be acquired. 

[0054] The picture output means 3 corrects processed image data S' so that it can reproduce by 
the output concentration which defined processed image data S f beforehand based on the 
reproduction desired value of regenerative apparatus, such as CRT and a printer. That is, 
irrespective of a camera model, AWB and AE control, and a photographic subject scene, the 
digital image data S obtained in the digital camera 1 are corrected as processed image data S* so 
that the gray in a photographic subject may become data of a predetermined gray, and they are 
corrected to output image data S" so that the data of a gray may be reproduced as a picture of 
a gray in consideration of the property of a regenerative apparatus in the picture output means 
3. For this reason, the reference value of processed image data S' is changed into final output 
image data S" using LUT so that it may become predetermined output concentration 
(reproduction desired value). 

[0055] Here, two methods can be used as a method of changing the reference value of 
processed image data S' so that it may become predetermined output concentration. The 1st 
method is the method of changing so that maximum (each picture signal value of RGB is 255 
when it is 8 bits) which the picture expressed by processed image data S' can take may be made 
into a reference value and this reference value may serve as white. Thus, the photographic 
subject of a gray is reproducible in a gray by changing processed image data S' so that the 
maximum (255, 255, 255) of each picture signal value of RGB may serve as white. 
[0056] The 2nd method is a method of making a reference value into the average of processed 
image data S\ and changing this average so that it may become output concentration 0.70 (in 
the case [ In the case / Logarithm / of a value ] of an antHogarithm value 1 28). Also by this 
method, the photographic subject of a gray is reproducible in a gray by reproducing output image 
data S." In addition, in order to acquire a much more hig;h-definition reproduction picture, in the 
picture output means 3, you may be made to give the matrix operation for color correction to 
processed image data S'. 

[0057] Subsequently, operation of this example is explained. First, a photographic subject is 
picturized with a digital camera 1, the digital image data S are acquired, and this digital image 
data S is recorded on record-medium 1 A. The input means 4 of an image processing system 2 
reads the digital image data S from record-medium 1A, and inputs this digital image data S into 
the average operation means 5, the 1st translation table creation means 8, and the correction 
means 10. In the average operation means 5, as stated above, the average of the digital image 
data S or the weighting average M (only henceforth Average M) is calculated. On the other hand, 
the output desired value AIM is determined in the output desired value determination means 6. 



Average M and the output desired value AIM are inputted into the adjusted value operation 
means 7, and as mentioned above here, an adjusted value C is calculated. 

[0058] An adjusted value C is inputted into the 1st translation table creation* means 8, and the 
1st translation table (LUT1) is created as mentioned above based on this adjusted value C. 
Furthermore, the 1st translation table (LUT1) is corrected as mentioned above in the 2nd 
translation table creation means 9, and the 2nd translation table (LUT2) is created/The 2nd 
translation table (LUT2) is inputted into the correction means 10, and processed image data S" 
from which the digital image data S were changed by the 2nd translation table (LUT2) is 
obtained. In the picture output means 3, processed image data S' is corrected so that a 
reference value may serve as predetermined concentration, and final output image data S" is 
obtained. Output image data S" is inputted into regenerative apparatus, such as a printer and 
CRT, and is reproduced as a visible image. 

[0059] thus, when the concentration of the output picture expressed by the correction image 
data obtained in this example by changing the digital image data S by the 1st translation table 
(LUT1) becomes large When the data by the side of the highlight of correction image data are 
made to high-contrast-ize and the concentration of an output picture, becomes small conversely 
The data by the side of the highlight of correction image data bearish Since the 1st translation 
table (LUT1) is corrected and the 2nd translation table (LUT2) was obtained so that it might be 
made to turn, Processed image data S T obtained by changing the digital image data S by this 2nd 
translation table (LUT2) can reproduce white to a highlight side at white, even if a color becomes 
deep, without saturating a highlight side even if a color becomes thin. And a high-definition 
reproduction picture can be acquired by reproducing this processed image data S\ 
[0060] In addition, in the above-mentioned example, by the output target determination means 6, 
although the output desired value AIM is determined, since it is usually constant value, the . 
output desired value AIM can define beforehand the operation conditions for acquiring output 
desired value, for example, operation expression and the operation method. Thus, by defining 
operation expression and the operation method beforehand, it is not limited to what a bird 
clapper to this invention equipped with the output desired value determination means 6 as the 
output desired value determination means 6 is unnecessary. . 

[0061] Moreover, in this example, since the digital image data S are changed by the 2nd 
translation table (LUT2), the operation time can be shortened as compared with what corrects 
for every pixel.. That is, although the operation for the number of pixels (several 10- millions) is 
required if each pixel is calculated, since the operation for asking for a table can be managed 
with 256x3 operations when the digital image data S are data which are 8 bits, it can reduce the 
amount of operations sharply and can perform a high-speed operation. 

[0062] Subsequently, other examples of this invention are explained, this example is changed by 
Average M, i.e., the feature value, and the central value of the main picture section which were 
asked for the 2nd translation table (LUT2) in the aforementioned example. Drawin g 8 is drawing 
showing the 2nd translation table (LUT2) in this example. Four conversion conditions shown in 
drawin g 8 are acquired by correcting the 1st translation table (LUT1) on the basis of this value A 
while changing the feature value of the digital image data S so that it may become the value A in 
processed image data S\ When the feature value of the digital image data S is set to P2 and P1, 
since it is smaller than the feature value, as for the digital image data S, a value A is corrected 
so that concentration may become deep in processed image data S\ 

[0063] As the dashed line of drawin g 8 shows by correcting concentration, processed image data 
S' will be changed only into a value smaller than 255, but the picture acquired by reproducing 
processed image data S' will turn into the unnatural output picture that concentration will go up 
while the highlight side has been a bearish property at the same time a photographic subject's 
white is not reproduced by white. Therefore, in order to prevent the saturation of such 
processed image data S', as shown in the. solid line of drawin g 8 , conversion conditions are 
amended so that alignment or nonlinearity may be made to high-contrast-ize all or a part of 
highlight picture section of processed image data S\ namely, so that the digital image data S may 
be compressed. Thus, by making the highlight picture section high-contrast-ize, in processed 
image data S\ the highlight picture section which cannot reproduce white with white can be 



corrected, and it can reappear as white. Moreover, it will be changed so that it may become the 
value A for which it asks about the feature value/The value A for which it asks is equivalent to 
the value of the principal part of processed image data, and can define this value beforehand. 
That is, you may determine P1 and P2 from the value A defined beforehand. 
[0064] On the other hand, since the feature value is smaller than a value A when the feature 
value of the digital image data S serves as PA and PB, the digital image data S are corrected so 
that concentration may become thin in processed digital image data SV However,. by correcting . 
concentration, as the dashed line of drawing 8 shows, the data by the side of the highlight of an 
output picture are set to 255, and image data is saturated or less with 255, and the picture of 
the highlight section can fly and cannot reappear. Therefore, conversion conditions are amended 
so that all or a part of highlight picture section of processed image data S' may be made to turn 
into alignment or a non-line type bearish as shown in the solid line of drawing 8 , namely,. so that 
the digital image data S may be elongated. Thus, by making the highlight picture section turn 
bearish, it can reproduce in the picture acquired by reproducing processed image data S\ 
without the highlight picture section flying. 

[0065] Thus, even if concentration correction is the difficult exaggerated, exposure picture 
conventionally by making the highlight picture section high-contrast-ize, it is reproducible as a 
suitable picture. In addition, although it is necessary to make it high-contrast-ize more so that it 
may become a big value as processed image data S' and the digital image data S are corrected, 
you may be made to make the grade of high-contrast-izing small, so that limiting value is 
prepared in the high-cbntrast-ization or it changes into a value small as processed image data .. 
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[0066] In addition; like the feature value P2, when a difference with a value A is large, there is a 
limitation in amending conversion conditions and this limitation is exceeded, a possibility that 
false coutour etc. may occur is in the picture expressed by processed image data S\ Moreover, 
the information for distinguishing a highlight picture similar to white and white is insufficient. For 
this reason, it is desirable to set a value smaller than 255 as the maximum reference value, as it 
is not necessary to amend conversion conditions so that the value of processed image data S' 
may not necessarily be changed into 255, and shown in drawing 9 . 

[0067] Moreover, since the difference with a value A is large also about the feature value PB, 
when there is a limitation for amending conversion conditions and this limitation is exceeded, 
there is a possibility that the highlight section of a face etc. may turn too much bearish. For this 
reason, it is desirable to make the grade of bearish-izing small, as shown in drawing 9 . 
[0068] The block diagram of the image processing system applied to the 3rd example of this 
invention at drawing 10 is shown. The inside of drawing 10 and 1 show the input means for a 
digital camera and 20 reading an image processing system, and 4 reading the digital image data S 
from record-medium 1A. Moreover, a rough image data creation means for 21 to thin out the 
pixel of the digital image data S, and to create rough image data RS, A concentration conversion 
condition determination means to determine the conditions which 22 makes deep the print 
picture from the picture expressed by the digital image data S, or are made thin, The 
concentration conversion conditions determined by the concentration conversion condition 
determination means 22 above-mentioned [ 23 ] Based on (for example, the conversion 
conditions shown in the adjusted value C used common to the image data R, G, and B in the 1st 
example, and drawin g 4 ), a gray-scale-conversioh condition determination means to control 
gradation (especially gradation of the highlight section) is shown. 
[0069] The gray-scaie-conversion condition determination means 23 memorizes the 
determination method of gray-scale-conversion conditions, and defines gray-scale-conversion 
conditions based on concentration conversion conditions. With the size of image data, gray- 
scale-conversion conditions change gradation, the upper limit of the gradation and a minimum 
are provided by them, and change of gradation, such as making it fixed gradation, makes them 
carry out them, more than it or less than [it], and they determine a way. 24 is a conversion 
condition creation means. This conversion condition creation means 24 creates the image data 
conversion curve and/or translation table (LUT2 of an example 1) which defined the relation 
between the image data inputted and the correction image data outputted. In addition, even if 



the above-mentioned concentration conversion condition determination means 22 is a means to 
determine automatically, they may.be input meanses, such as a means, i.e., a key, to input a 
concentration controlled variable in hand control, and a mouse. 

[0070] 25 is an image data conversion means, makes an input value the image data from the 
image data input means 4, and obtains correction image data by the translation table created 
with the conversion condition creation means 24/The picture output means 3 is a conversion 
means using LUT (look-up table) to change the reference value of the digital image data S into a 
picture output signal so that it may become predetermined output concentration. 
[0071] Hereafter, in the above-mentioned concentration conversion condition determination 
means 22, operation of this example is explained by making into an example the case where a 
concentration control condition is determined automatically. In creation of. the picture feature 
value, as shown in the previous example, the average of the picture section equivalent to the 
skin of the central value representing the main picture section, for example, the person who is a 
main photographic subject, especially a face is calculated. Moreover, by removing the 
background-image section, the picture section which remains is made into a main picture field, 
and the average of the image data of this main picture field is used. 

[0072] For example, as shown in drawing 3 , the picture expressed by dijgital image data is 
divided into two or more fields, and it asks for the picture feature value of two or more fields 
appointed from each division field or the selected field (for example, a center section and a . 
periphery) (Xj), for example, the average, maximum, and minimum value ♦***. Here, j is a sign 
which shows the kind of picture feature value, let the linear combination of these picture feature 
values, for example, kj, be a weighting factor — Y (=sigma (kj-Xj)) — the synthetic feature value 
is acquired In addition, it is as above-mentioned that you may be the value which is not limited 
to the above-mentioned average, maximum, the minimum value, etc. as a feature value, and is 
acquired from a histogram, an accumulation histogram, etc. 

[0073] The concentration conversion conditions by the picture feature value give and ask for a 
suitable weighting factor statistically from one or more of the above-mentioned picture feature 
value. A multiple regression analysis can determine statistically the amount of corrections for 
making into proper concentration the amount of image data corrections for acquiring a desirable 
output picture, i.e., the print concentration obtained from the picture of a digital camera by no 
correcting, by making the purpose variable and the above-mentioned picture feature value into 
an explanation variable. An above-mentioned weighting factor is simultaneously determined 
together with the weighting factor which searches for concentration conversion conditions. The 
above-mentioned concentration conversion conditions are the image data adjusted values by the 
value calculated from the independence or multiple picture feature value so that it might become 
desirable output image data (desirable print concentration is obtained after this). The value 
acquired from the picture feature value the above-mentioned independence or multiple is 
equivalent to the data value of the main picture section, and the print picture from the 
correction image data based on this value has fixed main picture section concentration. 
[0074] With the gray-scale-conversion condition determination means 23, the conditions which 
change gradation are determined by the method defined based on the concentration conversion 
conditions determined with the concentration conversion condition determination means 22, or 
the method defined beforehand. For example, the data value of a start point and a high ESUTO 
point (maximum, the maximum reference point on a histogram), the gradation change from a start 
point to a high ESUTO point, etc. are defined. You may make it change these with a photographic 
subject scene or exposure level. Moreover, the maximum gradation (for example, 4.0) and the 
minimum gradation (for example, 0.3) which can take the relative gradation profile which 
connects from a start point to a high ESUTO point are defined and judged, and more than 
threshold value or the following presupposes that it is fixed. 

[0075] An example of a concrete relative gradation profile is shown in drawing 1 1 . A horizontal 
axis expresses relative gradation and makes the state where there is no correction of gradation 
relative gradation 1.0. A vertical axis is the image data after concentration correction of DSC, 
and drawin g 1 1 means correcting relative gradation with the size of this image data. In the 
example of a profile of the relative gradation, shown in drawing 1 1 , up to the inside concentration 



region, a gradation value is 1.0, and it makes the gradation value small as data become larger. 
However, the minimum of a gradation value is clipped by 0.3 and the gray scale conversion of the 
image data from a digital camera is carried out in this range. In addition, a relative gradation 
profile does not need to be linear and cannot be overemphasized by. that a non-line type may be 
used. The data-conversion curve corresponding to the relative gradation profile shown in drawing 
12 at drawin g 1 1 is shown. 

[0076] The relation with concentration conversion conditions is provided that it becomes a value 
near white or white at the high ESUTO point describing above by the gradation profile or gray- 
scale-conversion conditions, and they may search for a gradation profile and gray-scale- 
conversion conditions by interpolation, etc. according to concentration conversion conditions. For 
example, it memprizes as a curve which showed the jgradation profile. to drawing 11 , and gray- 
scale-conversion conditions are expressed with the conditional expression and the parameter 
which were expressed with the formula, the judgment formula, etc. The above-mentioned lower 
limit 0.3 is for making it a picture not become bearish too much. Moreover, when concentration 
conversion conditions are large (for example, the value of an adjusted value C is large), the curve 
made into white will not be obtained but will be limited to the value more near white. 
[0077] According to one or more basic curves defined beforehand, you may search for the 
conditions of a data-conversion curve or a gray scale conversion as shown in drawin g 12 by 
interpolation, extrapolation, or weighting. Moreover, it calculates and you may make it ask for a 
curve using the function approximated to the curve. You may change interpolation, extrapolation 
or weighting, the parameter of the approximation of function, and inclination with a scene or the 
picture feature value further again: The above-mentioned conversion conditions can also depend 
the translation table which searches for concentration conversion conditions, and the translation 
table which searches for gray-scale-conversion conditions on the translation table set to one. 
Moreover, the translation table which searches for concentration conversion conditions is 
defined, and even if it makes the correction for changing gradation, it asks for a separate 
translation table and you may make it use each. 

[0078] The operation flow chart of the image processing system applied to drawin g 13 at this 
example is shown. Hereafter, operation of the image processing system concerning this example 
is explained. First, the data which the digital image data S from the record medium of a digital 
camera were inputted (Step 51), and extension and format conversion of the digital image data S 
were performed in the picture extension / format conversion means which subsequently is not 
illustrated (Step 52), and were processed by the image data input means 4 are recorded on the 
image memory which is not illustrated. 

[0079] With the rough image data creation means 21, the above-mentioned digital image data S 
are read, a pixel is thinned out after this, rough image data RS is created (Step 53), and it inputs 
into the concentration conversion condition determination means 22. This rough image data RS 
is used for auto setup processing (Step 54): An end of auto setup processing performs the 
display of the picture to a display means (Step 55). An operator can observe this display image 
and can input manual correction conditions if needed. In addition, the method of reducing the 
number of pixels can also be used by equalizing a pixel instead of the method of thinning out a 
pixel. Furthermore, the method of combining equalization of these pixels- and the method of 
thinning out a pixel is also effective. 

[0080] With the concentration conversion condition determination means 22, the amount of 
corrections of the concentration determined by auto setup processing or the amount of 
corrections of the concentration directed by the operator is changed into concentration 
conversion conditions based on the conversion method which was able to be defined beforehand 
(Step 57), and it inputs into the gray-scale-conversion condition determination means 23. With 
the gray-scale-conversion condition determination means 23, gray-scale-conversion conditions 
are defined by the method beforehand defined based on the concentration conversion conditions 
of having been inputted (Step 58). With the conversion condition creation means 24, the image 
data conversion curve and/or translation table (LUT2 of an example 1) which defined the relation 
between the image data inputted and the correction image data outputted from the conversion 
conditions inputted from the concentration conversion condition determination means 22 and the 



gray-scale-conversion condition determination means 23 are created. <BR> [0081] With the 
image data conversion means 25, the image data from the image data input means 4 is made into 
an input value, and correction image data S' is obtained by the image data conversion curve 
and/or translation table which were created with the conversion condition creation means 24. 
With the picture output means 3, processing which suits an output means is performed to 
correction image data S\ and output image data S" is obtained (Step 59). In this example, since 
correction image data was obtained from concentration conversion conditions and. the gray- 
scale-conversion conditions based on this, the excess and deficiency of exposure with a digital 
camera are amended, and a picture can be reproduced by fixed picture concentration and 
desirable gradation expression. 

[0082] The block block diagram of image processing system 20A which starts the example of 
further others of this invention at drawing 14 is shown. The difference with the example shown in 
drawing 10 is in the point of having been made to process by dividing input image data into a 
concentration component and a color component. That is, in image processing system 20A 
concerning this example, it is concentration / color component data-conversion section 31, and 
input image data is divided into a concentration component and a color component. Subsequent 
processing is image data S' which is the same as that of the example shown in drawing 10 in 
general, and was corrected, and color component data separated previously. It compounds in 
concentration / color component merge section 32. 

[0083] That is, in this example, image data is changed into concentration component data and 
color component data, concentration amendment and gradation amendment based on this are 
performed to concentration component data, and both data are compounded after that. Thereby, 
even if it makes concentration correction and gradation revision, it is before and after correction 
and there is no change of the color of a print. A well-known method can be used for the method 
of changing the image data of a digital camera into concentration component data and color 
component data. Instead of concentration component data, you may use brightness component 
data (Y=0.30R+0.59G+0.1 1 B) and the data (L* and Y) changed into the lightness on color study. 
In addition, concentration (brightness) component data and lightness component data can be 
treated equally. Moreover, the saturation on color study, a hue, R-G, B-G, r—k, g-k, b-k, etc. can 
be used as color component data. 

[0084] In this example, carrying out in the form where separate concentration (brightness) and a 
color and processing which obtains correction image data is performed from concentration 
conversion conditions and the gray-scale-conversion conditions based on this, the excess and 
deficiency of exposure, with a digital camera are amended, and fixed picture concentration and 
the picture by desirable gradation expression are made reproducible. 
[0085] In addition, although an image processing system 2, or 20 and 20A are prepared 
separately from a digital camera 1, you may make it prepare an image processing system 2, or 20 
and 20A in a digital camera 1 in each above-mentioned example. 
[0086] 

[Effect of the Invention] According to the image-processing method of this invention, and 
equipment, when the concentration of digital image data isvcorrected automatically and in hand 
control and it was made for the concentration/gradation of a reproduction picture to become the 
optimal, it can become possible to acquire a quality picture and the underexposure in a digital 
camera can be amended, and digital image data can be changed so that it can reappear as fixed 
picture concentration. 

[0087] In a detail, even if it makes thin print concentration of the print obtained from a digital 
camera picture, most picturized highlight pictures are more reproducible as a print picture with 
the gradation correction of the highlight section based on the amount of concentration 
corrections. That is, such a problem is solved although reappearance of an amendment and 
highlights, such as a background, of image data is lost so that print concentration may be 
conventionally made thin. Moreover, even if it makes deep print concentration of the print 
obtained from a digital camera picture, the picturized highlight picture is reproducible as a print 
picture of desirable color/concentration with the gradation correction of the highlight section 
based on the amount of concentration corrections. In addition, a quality print can be obtained 



even if it carries out the manual correction of the concentration of a digital camera picture after 
automatic amendment 

[0088] Moreover, by correcting the gradation by the side of a highlight to an overexposure 
picture and an exposure undershirt picture, respectively, so that it may become proper, the 
iexposure latitude of a digital camera can be extended and, thereby, a failure picture can be 
decreased. It asks as central value representing the main picture section in the picture 
expressed by digital image data in the feature value, and it is based on central value in case a 
translation table is obtained, in a high contrast furthermore, or by performing bearish-ization 
Without being changed, high-contrast-izing and since it turns bearish, the highlight section of 
processed image data can correct the concentration of the picture expressed by central value 
so that it may become the value which considers concentration of the main picture section as a 
request irrespective of the grade of high-contrastHzing and bearish-izing. 



[Translation done.] 
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7-'-^ S£7)«-B^^JE-f & RG BBffi^ 

tzumizx^xttViL. zcotttsr&mzm^xmiRL 
T^BMti, ja.T{c*-r«fcptcii?B«»*ft»rft« 

. «Bfc*tr. a*Wt=tt. H2KwrrJ:d'c. r-g. 

Mcjfi^{aS^B^IIi:'fi^#<tSr*# < ^"?> tOT' 
$>•!». -ftch-h'. m2iZ7frf&mmzt5\,*Xli; M&IZ 

»T4BBCSIW*4«*flaR&«*A*»i5,IBK, 1. 
0, 0. 5, OtiSSL. £<0S*flaR3^R»$iifcR 
G BBffift-f-OS^ft ttT^lfflM & S t <ot-*> h . 

mmzmfr-ri>cDt%2>. 

1 0 0 3 5 ] $r*j. *SUSff!fc:*J»tl.a*#»t 3 F^fflM 
£0«^(i, C:ixC[5g^^^-i> t<0T'(i^ < . b - r , r 
- g<Z>feffiS*>S^(ib - r . g-bWMiCfc^T 
**«H**»5g LT t J: < . RG BBffifi^*^®^ 

t5 if SX-ffim^ S < 5r » J: o C L 1 1 i ^ . 
[00 36] «¥«e^y-vteiEtT«*fiH»* 

' B^^fctt.i.^BOS57)-^-?v^T(i;^jESrfi : v^<^ 
■ftWBl. WCffltCffiS-riBBa^AeW^BSr^rt- 
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tt6HB5 2-1 566 2 4=SH^fcHK*$iifcJiafe«atft 
ai*fe, ^§§¥4 - 3 4 6 3 3 2-§-&$gfcBil^$itJt3I 

8-1 22944 ^ffi^^ft^tfa^ffl^®* 
&«fcoteLT&J:V\ 

[00 37] WftB««tlli*LT»4iB«»*- 

■1M»iflMSWk , rWfJ:<. ££>K. BBfflS*)2#/h 
£-£6.Ika*T#6. 

[ 0 0 3 8 ] £ fete, B«2-#a#ttSSISOB®#St 

S<i*B«Sfl»«««fc:»i«l L v #4HnffWtt>?*MI 
(me an j , j itm&MW) Sr^S. ££T\ 3 
*«ftfck j fc-T&fc. ^ffe)fflM = E (kj -mean 
j >.fcsflr*. fi^HRRk jlJ, a*-U*HttBfc»*fc 
tt«B«T-*«KEJte.---BWBBR, B«WfSit*»BH 
B8ftk.LT. SBflMHffcJ: OtttfttlC*J&*-*i£a* 

ffiT'fc-5. flUxlf . r^'^/^B«T-^Offi2 5 5 (8 
t'7h^) SrSkifrfrr^^.H^ffii: 1 28 
( 3M«gKS&££ 0, 7 k f & k * ) k <03£**jEB 
CkLTftJ^WfiW 

[00 3 9] 3ri>. *#|g!<Sk LTti. ±»OfftHIM(: 
Hl5££*T.I>i>OT'ti3:< v bx>/5A; 18tX>/ 
9 £>ix h mx*h ~> T t <t V \ 

[0040] . t^/PB^-t-? SOBfiiS:— 56 
IS]IST1S5I^T 7 ^BO^f-:? C077B«t" 

<0«k 3 Ki77Mf-^*^fft)«M2:fAI»;i: lz£ 
0. jiff. »B73*4B**;»73*»63R+73t:«^'S* 

t. mn.tismz±^z®.m?z>^ttfTZ$>. z 

x 5 ) «i3W«)¥fMi*»T;il* 5 7iif-^ 
kLTfcJ:<.S4>C. CixkB^Srra^K^kt-J; 1 ? 
t#^x^7 7B{gT-:?k£fflvv^ T%«OfifSS:(ii] 

.fc-pfcLTi,*^. 
[0041]^^>t. ¥^ffiM£*fift«kLT:£#>Ti 

T*fc«S3a«LTkJ:<» x^AMt-^S*** 
Sl^LTA»<V^ffiM£*tf>.&«k5fcLTi>«J:^. i 
fc. 7 7BllT-?lc<fc9¥^ffiM£;£*>>.i>i§^i. 7 



— ^satfajaaaMA i MtttiMik LTflw^fffc 

ft.S>.IkK>3r-i>. -KDiofc. ^ffiMSrtt&flk LT 
£ k ic i 0 . r^j&Wflcfftt ^»fc=Sr^ 'J - 
T^4ttt^*-r€»i^k : SrO- 'ajtrftidtc. «SEB* 

[0042] ai7JB®ffi^¥g6^ti^T^$ixi) 
JWlBBBA I Mk LTti. fftSftt-^fiTftot 
fcjrv*. ^^JS^. ^filM^MjB:ffiT**>&.*&tC«, 
fltetiTO . 7 0 KiMtCDif^ii 128«J:a fcl&g 
-TixfcfJ:^ ±»<0¥^fBaW*a5 t£*JOT. 
S ^WWMtM Sr*Wc*^ . tB:»3 B gffi A I M £ R 
GBB&fl^O^ffik LTi><U\ fcUJlBg 

^Z'Mtc^m^. «RS<l^ofciSW)RGBlttfi 
^Hr*BLT. itWjBBfiAIMfcKjeTiUf, ^B. 
ft, «fe», fl&<0>— fkiH£LTfea**£ <BSfcofc 

^-ytciSffl-ri. - k #t-# i) . a*:, 

<IT'S>6*\ *"V-T-&&a>£«fc-oT. ttttSftBAI 
MSr^sgLTi>iv\ 

[0043] ^jEffl«SC¥S7«. 5 
l>T^L7ta573Bg«A I Mt-icr^ i 53r(gIEffi 

c^*a6i». -r^*>. wffiMa^aj^e^ffiAiM 

IflEffiC = WIM - ft?! B SMI A I M 

^jEfiC=¥^ffiM/iii75Ba«A I M 

IglEffiC =^fe)fflM - ( ffi* BSffiA I M - K ); 
l^IEffiC = K x^ffiM/tBTJBSffiA I M 

0. ^]E<iC5:^i» J:d^LTt>«t.V\ . 

[ 0 0 4 4 ] 'US 1 tf)Kf*r-7VU46£#»8 tt. *f . 
fglE® C lei 0 ^B^T^- ? S £r(if;iE LT . IglE 
--T. x^^/kBfRx-^Stt; 
RGB^Btfeft^^^rO. ^iEffltRGB-^iX 
^fLC^$ixSvIk*»^. f^IEB^x-^^RGBO 
BMft-t*^=5r5t^TS>.S>*^ CCT'«±. fSfg^c 

t^'?/1-B«t-?S. «5EBC2SK^«EiEB«T- 
•^T'«9ES-arT»W6itK:'r.4. tcti. S^B®^ 
aK<7)0iE(±^jE(lR = G = BOk§»ItgT$> , 9, feco 
«iEJi^«r < k t 1 fe<0«SEB#«aW 0 0«-^T$> S . 

[ 0 0 4 5 ] m 1 i«»f-7/l'M*g8 (c*>fT 
fi, «EEB«r-**»fcl*. x^;wB«r-^Sk 
fEEBflSr-? k coW^B8^^^t)-rm 1 «OS3®x-^ 
/KLUT1) Sf^fiE-rt. i^l^f-T'/l' 
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( luti ) co-mi. H4^-r. wnco$a& 

. S £«gtffi?)flgIEB«7 f - ? KfflW h t CDZ'h h . H 

sg£ftl>. ... 

[00463 ZZX\ ZZWgktt-D, E«» Witf; #- 
f-9 S Zfel£tZtlibCD3if\r~Cb 0 , A , B 

fcx^/UBtfe-r-:? S.^^IE-ri»^^O^frT-J) S . 

t'-y hx-h *) , mmm^rnmrn^ 255 t-r&t><r>v$> 

[004 7] SrS2W^x-:/;Mfr£¥a9{2, Jf51<D 

(LUTI) £^IELTx^^B&x-? S 
£*Q®8r^IEB<£-r- * S ' fc3Hfr$- 5 fcabOSS 2 <7) 
«f-/;KLUT2) ^«n„ 04tfO 
^j&£#A. Bcoi^tc, x^^B^-r-^SOiUK 

>-'^l/BffiT-^ST'J>-?Ti>, «EB*T-*JiH* 

[0 048]fot. 05lC5K-rJ:5^{gjEB^'r-^ 

5 5 5r50 ; aar^.B^T-5' 2 5 5 iZ-^it&Z t * { T' 
-f&*>*>, xi-'^Btlx-? S £ffi?I-r& J: 3 

ft LT L£ ?Bt£gB£ , 9m&f*&iES&kT-f S 1 fc 

tjv^TtiSiWiifcj^Siikk^rs.- tea. 

[0 0.4 9]-*. 14^MttD. EtfOi^CT^' 
rV:5'A«? r -*Stl*i**.&B*tt2 5 5ttifi?)Bffi 



7-?<,z£'omfrztihw@it> t ^&m:i><7)t%&. z- 
titffikt&tt* mecommiz^xoizmiEmm.^ 

[00 50] Z&Xolz. A^fMMiWJ 
«4-ii:CJ:0, 55SS^B^t-^ S ' .1 
fclciOfi'oixSBmctJV^, S5ret LTS^-TS 

9 , fly^fKEa«T*ofc*-^Hi«T* 
oTfcaS^BfRfcLT^-rSdt^T^.i.. =5rfc, 
X&aSr^B^x-^S' kUT/hS=0Hik^4J:dC7 f 

[0051] ±Mmw<p-z'i,±i m i ^f-ym 
&(r)iim2<7)m&'r-y/i>x'h-ox . si<o^Sf-7 

^. t OTfci . JifBJfS 1 <?)$mr— '7A> (LUTl)n 

wmm&x-y'iz&MLtzmkzm^x . «»:t~j:0fg 

£0 1 •* £ fcftfc . 0 7 (c^-T J; d t=WB WfctfiE-r 
ZZdlzLXhJ:^. $^>(c, ^-^^SfitcJEtT 
(^jEcoSJ^^^3S-Ti»J:a^UTt ±v\ 4fc, ^2^ 
Saft^-r^ ( LUT2 ).t LT , x> ; ^;UB^7 i '-iS' 

l, mms.tt j f—?£m2<?i$mT-7ti> ( lut2 > 

[00 5 2] 4?t, ^ 1 <Wg.Wr-7)V (LUTl)C 
t ^ 3 ) U . ^*>5&6 fcfc-Cfc o T t SSftftfKOSJEfc 

B^*c^k'CEtTjSl:^sgLT^J;^„ ^ 
7t, ?g2^f-y/l' ( LUT2 ) iZte^XfislnV 
Bffix-^ Sf0lfi2 5 5WjSk«yiar»ii«-r-^ 
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fctt&fiAffiA^O. 3%,. 1. 0%*>jft*?\ ISMtb* 
>^5AK:i3»**9-9. 0%. 99. 7%?)£X'h^X 

[00 533 tEE#Rl Ote, i2«OSS8f-^M 

2 ) lc J: •? TiSfK-mi&T- 9 S £^8 LT JMIS^B 

(LUT2) (CiOxv^Hffix-^SSr^gl-f 
ilcj: 9, ^S^B&t-^S' 4: fcj: 

\ m *mm $r n s c t vx- s § . 

[0 0 54] B^ai^S3{±» CRWjy^f<7) 

B£gB<os±s§Mi£*^-t, saasf^B^r-^ 

5 1 Cfcv^T#^^T^^Bm-r-^ S 
»±. AX7m AWB^AESW, tS9«c^-^C*»' 

?S' '(0X«HB<:l»eoaiA«BE (ff£S«ffi) t&ft 

ion, fiaRfctv LUTSfflv^raniwaraisfflfiiT-. 
*s" mhiw-4 ; ; 

. [00 55] ££T'. *!S»*B«T-* S • 
jfc^tttfrWjEfcSr* i 3(c*!i)rt-**fe4: LT(±, 2 
oatfTifefcJflv i t « . "* l oStttt'. *&33F 

* s ' fc: J: 0 S*> Zti&WI&im. 0 lift 
ffi (man.- 8b'-/ h«^-RGB<?3#B«fi#ffi* ? 2 
5 5) ^Smffit U f Og^ffi^atSrfti: dK^gl 

•$h-%mX'hh« Z?)£otZ, RGBW«-Bmfi^-®W 
ft^l (255, 2 5 5; 2.5 5 ) W&t%& X 0 kffl 

[00 56] m2<rrfmiZ. S^ffl$:SQ.H|gr^B«7 r - 

?s' o^^nitu. iw^ciiii mums. 

0 . 7 0 <*«JrtI<9*£\ IM^iil2 8.) fctr 

&Xo t,z$mt& -ffix-h ft . iwMCiott. as 

fo*y\,-i,zmskth ZbtfX'Z ft. &*5. -B«B« 

[00 57] Hcwc. :*^W*DlWttcoivtS««- 
I). 4-f, Ti^/MM^llciO^tt&a&LTx 

S 5: I Eii«#: 1 A ft . H««yi8K 2 WA^# 



R4J2. Kf^ttlAa^T^'^Bfilr-^SS-g?* 
ffiL, I«fy^/«(if-^S^f%tIS¥g5. 
9$ 1 ^^x-:M^j£^R8Rl/flgIE^R 1- OfcJJj 

-fft. ^ffl?«ff#S5n±j^Tti. ±tca^<k5tc 

5£$ftft. ¥%ffiM&l/|±J^BSffiAIM{i[fIEffi?l* 
¥R7 ICA^ Sfu Z ZX'±MLti£ o (CfKjEBCMR 

[0058] flSiEilC 1 cOSSf-//l'M*S8 

«f-^ (LUTl ) tflEtf&iXh. SfcfcJSl 

«f-/;k(LUTi ) H2<7>^&t— 7VH£ 
j£#R9fefcvvc_ti£<Dj: d tc^jE^^T. S20» 
x-^/P ( LUT 2 ) %2<wmrf-7 
/KLUT2) «fgiE*Sl O^A^I^ix, t^'^^B 
Wf-?Sim2<Wg.Wr-7fr ( LUT 2 ) (Ci 

^itet *6 J; p fclRESii-CftRWflraj^BaT- 

.RT%znm^wiz},j)Ztix . -zmmt txrnkz. 
. its. 

[00 59] :^J:5t:. *SdS«KfeV^TJi, S510 
( LUT l ) C± 0 fy^/Wf-^ s 
££&-f -I. C fc iz X <0 f# ^it^^IEB^T- ?lz£. 0^ 
^$astB^lB«^iSiS^A#< : 5rS^n«i. ffiEB 

^Btfe<^JgJgAvh$ < Sr&ii^Ji. ^iEB^-r-^^ 

y—ZflV ( LUT 1 ) ^fgiELTMI2c7)^x-7';P 
(LUT2) J:t(: Ltitzth. z.vm2.<ryS8»rr 
—~X)V ( LUT2 ) J; 0 fi/'? ;UB^-r- ^ S 
^l,,rtCJ; , 9#^S^S^Bmx-^S' ti. -fe 

. S ' ^H^-r ^» <! t iz J: 0 . aB««S±B#c$rff S i 

[ 0 0 6 0 ] ±iE^S6MtCfc^T(±. tB^lg* 
S*R6fcJ:0, tiJ^BSttA I M<&fe%LTtVb0'. 

aj^iaMffiA i Mi4ffl»-jgfi-cfc5fcA,' aitigsffl 
n.i£ j m%*mz : ftbfefrxf5<ztLz£r>. &jjBm 

m&^&6£ffiitzl><Qlzm%.Zti&l><?>X'li%:^. 
[006 1 ] £tc. *HJ6W-*J^Tti, S52«^mx 
->0M L U T 2 ) IZ «t 0 -f iWi«T-> S 
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mm* & o twm®. m+^&wn) ti-nm&tf&mx- 

7-?Stf8t'-yh<7)T-?T'h&m&. 2 5 6X30 

nmrn-z-mtitt. m%a±^z^mLx&mmw.i 

[0062] kwc. *miafeemmmtz^xwm 
-T4. *mmmi±; m2^m^-y^ <lut2) * 
mkmmmiits^x&ibbtifc^mM, ttt>-him 

2) ^-frnx-hh. msi,z^4^co^^mi. r 

i^/UB<&T-^S^f&ffi£; SQSS^B&t-? 
A5rIftUgl«fif-^KLUTl) £<KE 
9 SOWfltoFP 2, Pit $r4*£tt«A**W«e J: 

4. 

[00 63] jfUg£tKE-t4<Ifcl;:J:D, 08cofiicl8T- 

ni-tx oizymmfrwrn?- 9 s • t± 2 5 5 i 0 1 
.^fcL*»«:hrt\ MjaafABB-f-^s'- zn± 

ztLtc^tmrniz. >\4?4 hWimmimnttrgm. 

* J Ji#-?T L4 :> tv > ^Sa&firittJjBBi: i-jt u* ; . 

i. ^^t. c <r> J: a *^8f*B«-r- * s • comi 
&&}±-t&te#>iz. m8<7mmz^-tj:oiz. wmm*- 

^;ii«f-^ s £ffil§-t4 ± 5taa»«frj&«EjE'r ■ 

££9", «Uiaf*B«-r-* S ' fcfc^TSSrfitlPl 
TSfrwyf 54 hB^SI55rfgiELTat LTB5|-r4 
.IfcA<:C#4. 4fc. #Bfi(covvtttBfS?-4fiAi: 
3r4J: 3(c^$!$ii4.r£:i:3:4. SfM-TSffiAtt. 
BS^BBx-^iSfflcoBtefflSU CKOBtt^JO 
S*TJ3<;t*jTI5. PI, P2li; > f 

tb&sbtzm. Afrh lx i> x v>. 

[0064] : Ti>9)Vmk z r-9 seymt&tfP 
a, PBfc=S:4i§£lj\ ^SI^fAiH'^v* 

*>. mmm*Ti'9/immT-?s i iz&^xigmi)m 

-f J: d (zBtfef-*-?#2 5 5JaTT. as^BflWVW 5 
4 M^f-^A>'2 5 5£3r-?T&;faLTL4V\ >vf 
54 haswB^^T'Sl-rSwi:* 5 ^'^^^. fc-o 

t , ns^^tc^-riatcjaa^B^T-^s- w 

/n4 54 hH«8<o±T*fctt-«£*»*fctt#!gS 



■tclWfffcStf* J: 3 . ^*>^, xi^UB&r-? S 

54 HB«»«rWI«fciS*4ii:fc:J:0. ®a8*Btt 
■f-^S" ^W*-rSdtHJ:0#^ix4B^±3vV 
T> aO^( hB<lg|5*^^Ct^<S^-r4^t^T' 

[0065] C10J:312. ;n4 54 hBBSV £80941:3 
.*4.i t lz J; 0 ,.^WHSjE*WTfcofc*w<- 

*ajB«r*-5-cfc-. mwKWWLt Lxn±-r&zttf 

T#4. ^ri3, MS^B^r-^S- t LT. 

ffl fc 3:4 <t 9 (cf S> 9 foW&T- 9 S 5: if lE-r 4 {5 fc\ 

Rtt4*\ ifcttJ^SfaBBT-^S' 

[ 0 0 6 6 ] Srfc, ItSffiP 2i0«J: d tiffiA tc?mW± 
^^^iti.i:SJ! : aaF^B«7 r -^?S , fcj: O^^ixS 

Bflikflrtftawj&^-rsfi-tiiA 1 **. eta 

Lx^&. zcotzfr^ m®$t&m&T-9s' com&& 
•rut 2 5 5&smt&* 0 £$£Wgkfr£BjE-?z,<m 

(i=5r< . m 9 iZTjk-fi. 0 lz 2 5 5 J: 0 'h2 1 >ffiS-g^:* 
llt^t 5 £ t 4 U\ ,. 
[ 0 0 6 7 ] 4 . 1f Slffi P B t^OV^T A t <0iA< 

com&z m t h t m.<r»^ .? i v Ktmmt r 

[oo 68]. 01 oiz. ^wm^nmmwAz&hw 
mmmm.v>7v v9m*^-?. 010*. uiwt- 

Jl>**y. 2 0liWWi>)mmm. 4*i!Et!8£{*l Afrt> 
fx^«if-? S S:l«*aj-rfc»07Jj*S**L 
TV^S. 4Jt. 2 lti^y^^BffiTf-^SOB^SrlSI 
?K>T y 7W&f-9 R S Sr^-Ti. 57lif-?ff 

(mtii. Stl<!0S6»«K:*Jtt4BfilT^^R. G, B 

[0069] Bmm^g2 3Ji. pgp^j©^ 
Kffl«*fr^«>4. imaA^fNl. BIRt-^O* 

m<mm^\t<r> 4 . 2 4 «sanftfMP 

**ST«> 4 . -r ^MttMfg 2 4 ti . A* S tl 
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(IUffiWlOLUT2) Zftm-h. m&ctimg. 

[0070] 25 liBffix- ^SSft^aT* 9 . affix 

fM^^S2 4T^$n7t^x-yMCJ: 0 ; mE 
W«T*-*£»4. Bffitti^l¥S3(i, T^/UBffir 

[0071] ot. wafi^awsaiKi'ttft^^s^ 2tc 

14-. ^WjtttWt^Lfci^K^iSniftffSr^RT* 

atel****^"^ 8l4Bffigi5£±gBffifI*£i: U 
£«±ra*««»B«T-* W&BjWBo&*i4 . 

[0072] mux. m3i^-rx a t. fj^ji-mm 
as) 3&»6««>fc«js<ofRtt<oH«*s»tt (xj ) . -«i 

• t£. fJ«l. SA<I. «/M»?* rCT\ j 

«fTC>«»tta, Witt, k j SrS^ISfc-rSY ( = 
£ (k j • X j ). ) ^«)SIMItfti. its 
ffifc LTti. .ta^^ffi. SAii. */Iv»Ptcl8jes 

4. . 

[0073] Mffi^fafflt: «k 4iRg^&3H ! Hi. ±i&o 

t-* < .rixa>£> . ffl£ U*r U >- h«JK#»£>ix4 ) 

, 2 fcf iltf&OBffilf 8HBrt> 
«K=J:4B«-r-**jEirc*4.' JJEtfik. ifcti« 

St, -I tfXIC i 4 fSiEBffir - 9frty <V7 'J > 

[0074] PgP£flS^fr&5£#8 2 3 Ttt. 



•t&*tft*»£t&. Witt* Ittfcftfc'vf x*Hl 

(SAffi. bXh;/7A±OgASS&5) <0-r-*flL 

=5: CBWROTTa 7T-f*t..*"3 t#4gAPgP <.0*i 
Or. 4. 0) . fbNBH 0. 3) ££tf>T¥<l 

. [0075] 01 It:. &mbtcmSm$iTv7T4)i' 

ISHE&tfOBffiT- * T'& 0 . £ oBffi-f- * <0 A * S fc ' 
J:oT.fflStB»I*«E]E'*-6-ii:*Hl ltt**>L/0* 
4. 01 1 £*-rffl*tPglEtf)7"o y t 4 jumx-ii. 

jCMi-rttimfBii. o-c-j) 1 ). r-vtf 

5r4(c{s!-?-CPgP<I£'h£.< LTV^T^4. fcfc'U 

<, immx-ij^ztii^otx'h*^. 01 2n. 

0 1 1 tztsk t fcrnfflm? n 7 r ;l4c*tJfc-r 4-r- ^ 
[0076] BW7*o7T>f/W Ji WWiSS«WifKi.-JJE 

IMSKTCBfirn 7 r /l^KPSJ^fr ^*a6T t, J: 
v\ CTAJf. pgp7-O7r^;PS:01 llc^L^ft^k 

^fr^ t 5 >< - ^ T»bt. ±^<^TRB<1 0 . 3(4. 
S icifrv miz t b' ft 4 Z t lz% 4 . 

[0077] 01 2\,zmLtz£o%?-*^mm&m 

*«>4i3tcL-Ct,J:V^ 5/-y^Bffi# 

^4^x-y^k 1 ol: LfcSffllf— i/iWcJ:4 
Ckt-C'^4. 4fc. igjK^m^fr$r*^4^]S-r-y 
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